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Application Papers 
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DETAILED ACTION 

1 . This office action is written in reply to applicant's correspondence filed 1/31/06. 
Claims 13 and 14 have been amended. Claims 15-32 have been added. Claims 1-12 
have been cancelled. Claims 13-32 are under examination. Applicant's amendments 
necessitated the new ground(s) of rejection presented in this Office action. Accordingly, 
THIS ACTION IS MADE FINAL. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 13, 14, 16-22, and 25-30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Chan (2002) US Patent 6,355,420. 

Chan teaches a method for the analysis of polymers using a nanochannel that 
traverses a wall material (col. 9 Ins. 59-65), thus the channels are pores (col. 71, Ins. 13- 
26; col.72 lns.1-5). 

Regarding claims 13 and 14, Chan teaches a method using a wall material with a 
nanochannel (col. 9 lns.59-65), thus a substrate with a nanopore, and further teaches 
that a light emissive compound is attached to the external surface of the wall material 
adjacent to the channel (col. 17 lns.45-66) and that the light emissive compound may be 
an excitable molecule (coL26 lns.23-43), thus providing a substrate having a having an 
excitable molecule adjacent to a nanopore. The reference further teaches identification 
of a unit of a polymer (such as a nucleic acid (col. 10 Ins. 57-64)), which is nanoscale 
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moiety, by transiently exposing (col. 22 Ins. 50-65) the unit to a fluorescence excitation 
source (col. 9 lns.39-50; Figs 8 and 9) and detecting a generated signal which may be 
generated by a quenching reaction (col. 14 lns.21-29). The reference further teaches 
that the biopolymer may be labeled with a quencher (col. 16 Ins. 1-6; col. 25 Ins. 37-47), 
and that the quencher molecule may be different from the nanoscale moiety (col. 28 
Ins. 35-64; col. 54 In. 54 - col.55 In. 9). Relevant to step b of claim 14, Chan teaches the 
excitation of the light emissive compound (col. 26 Ins. 30-40; col. 28 lns.40-50). 

Regarding claims 16-18, Chan teaches the analysis of DNA (col.55 Ins. 10-1 2), 
which is a polynucleotide and a biopolymer. 

Regarding claim 19, Chan teaches a nanochannels with diameters of 1 .7 - 3 nm 
(col. 78 lns.57-64), thus the nanopore is from 1 nanometer to 10 nanometers in 
diameter. 

Regarding claim 20, Chan teaches the use of BODIPY (col 26. lns.13-14), which 
is a chromophore. 

Regarding claim 21, Chan teaches the use of fluorophores (col.26 In. 32). 

Regarding claim 22, Chan teaches the use of fluorescein (col.26 In. 11). 

Regarding claims 25-27, Chan teaches the analysis of DNA (col.55 Ins. 10-12), 
which is a polynucleotide and a biopolymer. 

Regarding claim 28, Chan teaches a nanochannels with diameters of 1 .7 - 3 nm 
(col. 78 lns.57-64), thus the nanopore is from 1 nanometer to 10 nanometers in 
diameter. 
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Regarding claim 29, Chan teaches the use of BODIPY (col 26. lns.13-14), which 
is a chromophore. 

Regarding claim 30, Chan teaches the use of fluorophores (col. 26 In. 32). 
Regarding claim 31, Chan teaches the use of fluorescein (col.26 In. 11). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 15 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chan (2002) US Patent 6,355,420 in view of Russell (WO 01/18247) (As cited in 
the previous office action). 

Chan teaches a method for the analysis of polymers using a nanochannel that 
traverses a wall material (col. 9 Ins. 59-65), thus the channels are pores (col.71, Ins. 13- 
26; col.72 Ins. 1-5). Chan teaches a method using a wall material with a nanochannel 
(col. 9 Ins. 59-65), thus a substrate with a nanopore, and further teaches that a light 
emissive compound is attached to the external surface of the wall material adjacent to 
the channel (col. 17 lns.45-66) and that the light emissive compound may be an 
excitable molecule (col.26 lns.23-43), thus providing a substrate having an excitable 
molecule adjacent to a nanopore. The reference further teaches identification of a unit 
of a polymer (such as a nucleic acid (col. 10 lns.57-64)), which is nanoscale moiety, by 
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transiently exposing (col.22 lns.50-65) the unit to a fluorescence excitation source (col.9 
Ins. 39-50; Figs 8 and 9) and detecting a generated signal which may be generated by a 
quenching reaction (col. 14 lns.21-29). The reference further teaches that the 
biopolymer may be labeled with a quencher (col. 16 Ins. 1-6; col. 25 Ins. 37-47), and that 
the quencher molecule may be different from the nanoscale moiety (col.28 lns.35-64; 
col. 54 In. 54 - col. 55 In. 9). Chan teaches the excitation of the light emissive compound 
(col. 26 lns.30-40; col.28 lns.40-50). Thus Chan teaches the methods of claims 13 and 
14, from which the rejected claims depend/ 

Chan does not teach the use of excitable molecules that are quantum dots. 

Russell teaches a method for analyzing polymers using a nanopore structure 
with an optical agent, which is an excitable molecule, that is quenched by exposure to 
the polymer (p. 4 - optical agent; Figs 1 and 2; p. 39 - Synthetic pore). Russell 
specifically teaches the use of quantum dots as optical agents (p. 16). 

It would have been prima facie obvious to one of skill in the art at the time the 
invention was made to have modified the method of Chan so as to have incorporated 
the quantum dot excitable molecules of Russell. One would have been motivated to do 
so based on the teaching of Russell that quantum dots are preferred fluorescent 
compounds that have longer photostability half lifes (p. 16). 

Thus in view of the prior art the claimed invention is prima facie obvious. 

6. Claims 23 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chan (2002) US Patent 6,355,420 in view of Mely et al (1997). 
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The teachings of Chan are applied to claims 23 and 32 as they were previously 
applied to claims 15 and 24. Additionally, Chan teaches that different quenchers can be 
selected based on factors such as the type of agent (i.e. excitable molecule) and 
polymer being analyzed. 

Chan does not teach the use of potassium iodide or acrylamide as quenchers. 

Regarding claims 15 and 24, Mely et al teaches an analysis using fluorescence 
quenching (p. 15625 - Steady-state and time-resolved fluorescence). The reference 
specifically teaches the use of potassium iodide and acrylamide as quenchers (p. 15624 
- Abstract; p. 15625, right col., first full para). 

It would have been prima facie obvious to one of skill in the art at the time the 
invention was made to have modified the method of Chan so as to have incorporated 
the potassium iodide or acrylamide as quenchers of Mely et al. One would have been 
motivated to do so based on the teaching of Mely et al that potassium iodide and 
acrylamide are suitable for the successful quenching of an excitable molecule (i.e. Trp 
residues) (p. 15625 - Absorption spectra; p. 15626, left col., last para). 

Thus in view of the prior art the claimed invention is prima facie obvious. 

Response to Remarks 

Formal matters 

Applicant has cancelled claims 1-12. Claims 13 and 14 have been amended, 
and new claims 15-32 have been added. Basis for the amendments and new claims is 
found in the specification and previous claims. 
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Restriction Requirement 

Applicants confirm the election of the invention of Group II. Applicant's 
telephonic election of Group II, noted in the office action of 1 1/01/2005, was made with 
traverse. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without 
traverse (MPEP § 818.03(a)). 

Objections 

Applicants have amended the Abstract to create a single paragraph, thus the 
previous objection to the Abstract is withdrawn. Applicants have amended the claims to 
remove the phrase 'to quench the quencher molecule', thus the previous objection to 
the Specification is withdrawn. 

Rejections under 112, second paragraph 

Applicants have amended claim 14 to replace the phrase 'to quench the 
quencher molecule' with the phrase 'to quench the excitable molecule', thus the 
previous rejection of claim 14 is withdrawn. 
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Rejections under 112, first paragraph 

Applicants have amended claim 14 to replace the phrase 'to quench the 
quencher molecule' with the phrase 'to quench the excitable molecule', thus the 
previous rejection of claim 14 is withdrawn. 

Rejections under 102 

Applicants have amended claim 13 to include the limitation 'wherein the 
quencher molecule is different from the nanoscale moiety'. This limitation is not 
specifically taught by Russell (WO 01/18247), thus the previous rejection of claim 13 is 
withdrawn. 

Conclusion 

No claim is allowed. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen Kapushoc whose telephone number is 571- 
272-3312. The examiner can normally be reached on Monday through Friday, from 
8am until 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Jones can be reached at 571-272-0745. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Stephen Kapushoc 
Art Unit 1634 





